Two types of K+ channels in the apical membrane of rabbit proximal tubule in primary culture.
The patch-clamp technique was used to investigate ionic channels in the apical membrane of rabbit proximal tubule cells in primary culture. Cell-attached recordings revealed the presence of a highly selective K+ channel with a conductance of 130 pS. The channel activity was increased with membrane depolarization. Experiments performed on excised patches showed that the channel activity depended on the free Ca2+ concentration on the cytoplasmic face of the membrane and that decreasing the cytoplasmic pH from 7.2 to 6.0 also decreased the channel activity. In symmetrical 140 mM KCl solutions the channel conductance was 200 pS. The channel was blocked by barium, tetraethylammonium and Leiurus quinquestriatus scorpion venom (from which charybdotoxin is extracted) when applied to the extracellular face of the channel. Barium and quinidine also blocked the channel when applied to the cytoplasmic face of the membrane. Another K+ channel with a conductance of 42 pS in symmetrical KCl solutions was also observed in excised patches. The channel was blocked by barium and apamin, but not by tetraethylammonium applied to the extracellular face of the membrane. Using the whole-cell recording configuration we determined a K+ conductance of 4.96 nS per cell that was blocked by 65% when 10 mM tetraethylammonium was applied to the bathing medium.